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INTRODUCTION
In this research, we have examined sound propagation in a nitrobenzene (C 6 H5 NO2 ) and n-hexane (C 6 H14 ) mixture by measuring its absorption and velocity. The shear viscosity was also measured. Several papers reporting ultrasonic measurements of this system1-5 cover a wide range of frequencies, but most of them are limited to the critical temperature. However, the data given by Ref. 1 can be used to calculate a/ac for only two frequencies. In order to apply the dynamic scaling theory for the study of this system, further absorption coefficient and velocity are measured for an extended frequency range of 5-25 MHz and the temperature range of Tc to 50 øC. Also, shear viscosity measurements are made in the same temperature range. The experimental results are compared with the predictions of the dynamic scaling theory of Ferrell and Bhattacharjee. 6 Since the necessary collateral data exist for this system, the experimental results can be compared to the theoretical predictions. According to the thermodynamic theory by Ferrell and Bhattacharjee (FB), ac/f 2 (at critical temperature and concentration) vs f-1.o6 should yield a straight line. The slope of this line can be calculated from the theory using the collateral data. In addition, the experimental values of a/ac at the critical mixture are compared to the theoretical scaling function F(co*). The adiabatic coupling constant g is calculated and compared to the experimental value. Further, the critical amplitudes of the thermal expansion and specific heat of the critical mixture are calculated using the two-scale-factor universality relationship. 7 Finally, the background part of the thermal expansion coefficient is calculated using the linear density relation when the density is plotted against the temperature. 
This can be expressed as ac/f 2 = Sf -1.06 _jr_ b, 
The adiabatic coupling constant g was introduced by .FB theory of the ultrasonic attenuation near the critical point.
The adiabatic coupling constant is given by TM g=pcTcS'c.
Here, S; = dSc/dP, Sc is the entropy per unit mass for the critical concentration at Tc and Pc is the critical density.
Using 
II. EXPERIMENTAL TECHNIQUE
Measurements of absorption and velocity were made using the Matec pulse-echo technique. The following Matec equipment was used: a radio frequency gated amplifier model 515, gating modulator model 5100, a doubled-tuned preamplifier model 252, a broadband receiver model 605, and the model 666 pulse comparator that generates a pulse of radio frequency which can be controlled in steps of 0.1 dB in amplitude up to a total of 61 dB. The shear viscosity was measured by using the Brookfield digital viscometer. The sample was prepared by weight with a precision of _+ 0.05 mg. The nitrobenzene and n-hexane were of reagent quality and thus met ACS specifications. The chemicals were used without any further purification. To measure the absorption and velocity, a sample was prepared and heated until its temperature was at least 5 ø above the critical temperature and stirred several times to insure complete mixing. The test cell has a quartz crystal transmitter at one end and a reflector that is moved by a precision micrometer.
•5 The test cell was also heated above the critical temperature before the sample was added. For the sound absorption coefficient, the pulse comparator was used to measure the height of the echoes viewed on the oscilloscope. For a given number of interference peaks, the displacement of the reflector, which leads to the wavelength, is measured and used with the frequency counter to determine the velocity in the liquid.
III. RESULTS AND ANALYSIS
The system of nitrobenzene and n-hexane has an upper critical temperature of 19.89 øC and a critical composition (X½) of 51.7% by weight ofnitrobenzene • (0.428 mole fraction nitrobenzene). The ultrasonic absorption was measured for frequencies 5, 7, 10, 15, 21, and 25 MHz. The temperature of the sample was controlled within _ 0.01 øC. Having determined the asymptotic behavior of the thermal expansion coefficient and the specific heat, the coefficient (o9T/o9P) • at temperature Tcan be calculated using the form (c•T/t½P)•= Tap/(pCp). For example, at T=25øC, (o9T/o9P)• = 1.59X 10 -8 K cm2/dyn. The coefficient dTc/dp can also be calculated; Tc' =dTc/dp= Tcapc/ (Pc Cpc ) = --1.64 X 10-8 K cm2/dyn which is the same value given by Timmermans.
•9 The thermodynamic quantities, Pc, dTc/dp, ap, Cp, and absorption data enable us to determine the adiabatic coupling constant g for nitrobenzene and n-hexane critical mixture. In particular, from Eq. (14), 
